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© Method of forming semiconductor crystal and semiconductor device. 



© A thin semiconductor film (12) having at least 

one edge is formed on a base (10) whose material is 
^ different from the material of the thin semiconductor 
^ film (12). A laser beam, for example, is applied to 

the semiconductor film so that the semiconductor 
<0 film is melting including the edge thereby beading 
C> the edge upwardly. The melted semiconductor film 
1^ including the edge is solidified and hence recry stal- 
l's* iized into a semiconductor crystal. A plurality of 
W spaced reflecting films may be formed on the thin 
O semiconductor film before the laser beam is applied. 

Various semiconductor devices including a thin-film 
m transistor, a solar cell, and a bipolar transistor may 

be fabricated of the semiconductor crystal. 



FI6.7 



LASER BFAM 




Rank Xerox (UK) Business Services 



BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates to a method of 
forming a semiconductor crystal by the beam re- 
crystallization process and a semiconductor device 
fabricated of a semiconductor crystal formed by 
such a method. 

Description of the Related Art: 

The beam recrystallization process is well 
known in the art in which the beam energy emitted 
Irom a beam energy source such as a laser beam 
source, an electron beam source, or the like is 
applied to a thin semiconductor film of silicon for a 
short period of time to melt the thin semiconductor 
film in a spot or linear region, and thereafter the 
melted spot or linear region is solidified into a 
semiconductor crystal of silicon. The beam re- 
crystallization process is advantageous in that a 
semiconductor crystal can be formed without heat- 
ing a base in its entirety to high temperature be- 
cause the thin semiconductor film is locally melted 
and solidified in a short period of time. Using the 
beam recrystallization process, it is possible to 
form a semiconductor device of silicon crystal on a 
base such as of glass which is not resistant to heat. 

According to the beam recrystallization pro- 
cess, however, the thin semiconductor film is melt- 
ed in a very short time of about 100 ns. Therefore, 
only instantaneous crystal growth occurs, resulting 
in a small semiconductor crystal which is about 0,1 
urn across. Attempts to produce a large-diameter 
semiconductor crystal include (A) a process of 
varying the intensity of a beam with an optical 
system, (B) a process of varying the intensity of a 
beam applied to a specimen with an anti-reflection 
film or an endothermic film on a surface of the 
specimen to control a temperature distribution, and 
(C) a process of varying the dissipation of heat 
depending on the structure of a specimen to con- 
trol a temperature distribution. However, these pro- 
cesses fail to produce large-diameter semiconduc- 
tor crystals stably, and are also problematic in that 
semiconductor crystals produced by these pro- 
cesses have a variety of diameters. For these rea- 
sons, it is impossible to fabricate a semiconductor 
device whose characteristics are equivalent to 
those of a semiconductor device fabricated from a 
single-crystal silicon semiconductor substrate, from 
a semiconductor crystal that is formed by the 
beam recrystallization process. 

FIGS. 1 and 2 of the accompanying drawings 
show the manner in which a semiconductor crystal 
is formed by the conventional beam recrystalliza- 
tion process based on the SOI crystal growth tech- 
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nology which employs no seed. A polysilicon film 
112 deposited on an insulation film 110 on a base 
100 is formed into an island region of suitable size 
(see FIG. 1), and Ihen a laser beam or the like is 

5 applied to the island region to convert it into a 
single crystal (see FIG. 2). According to this pro- 
cess, the size, e.g., a width L1 shown in FIGS. 1 
and 2, of the island of polysilicon film 112 is 
virtually the same as the size, e.g., a width L2 

lo shown in FIGS. 1 and 2, of the single-crystal island 
region 120. The energy applied to the thin semi- 
conductor film by the laser beam is only intensive 
enough to melt the surface of the thin semiconduc- 
tor film. 

;s In the conventional process, the polysilicon film 
112 is not completely melted. The polysilicon film 
112 in the shape of an island is crystallized while 
its size remains unchanged or is maintained. 

20 SUMMARY OF THE INVENTION 

It is an object of the present invention to pro- 
vide a method of forming a semiconductor crystal 
of a relatively large diameter under diameter dis- 
25 tribution control without introducing any complex 
structure into a semiconductor film to be crystal- 
lized. 

Another object of the present invention is to 
provide a method of accurately controlling the posi- 
30 tion where the nucleus of a semiconductor crystal 
is formed. 

Still another object of the present invention is 
to provide a semiconductor device which is fab- 
ricated of a semiconductor crystal formed by the 

35 above method, has almost no grain boundary in the 
crystal, and has substantially the same characteris- 
tics as those of a semiconductor device fabricated 
of a single-crystal semiconductor substrate. 

Yet another object of the present invention is to 

40 form a semiconductor device on a base which is 
not resistant to heat with energy applied during a 
relatively short period of time. 

According to the present invention, a method of 
forming a semiconductor crystal comprises the 

45 steps of forming, on a base, a semiconductor film 
being different in material from the base and hav- 
ing an edge, applying an energy to the semicon- 
ductor film thereby to melt the semiconductor film 
including the edge for thereby beading the edge 

50 upwardly, and solidifying the melted semiconductor 
film including the edge to recrystallize the semi- 
conductor film. 

According to the present invention, a method of 
forming a semiconductor crystal comprises the 

55 steps of forming, on a base, a semiconductor film 
being different in material from the base and hav- 
ing an edge, forming a reflecting film on the semi- 
conductor film, applying an energy to the semicon- 

2 
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ductor film thereby to melt the semiconductor film 
including the edge for thereby beading the edge 
upwardly, and solidifying the melted semiconductor 
film including the edge to recrystallize the semi- 
conductor film. 

The above and other objects, features, and 
advantages of the present invention will become 
apparent from the following description when taken 
in conjunction with the accompanying drawings 
which illustrate preferred embodiments of the 
present invention by way of example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 and 2 are cross-sectional views showing 
a method of forming a semiconductor crystal 
according to the conventional beam recrystal- 
lization process; 

FIGS. 3 through 6 are views showing a method 
of forming a semiconductor crystal according to 
a first embodiment of the present invention; 
FIGS. 7 and 8 are views showing the principles 
of the method according to the first embodi- 
ment; 

FIGS. 9 and 10 are views showing a method of 
forming a semiconductor crystal according to a 
second embodiment of the present invention; 
FIGS. 11 through 17 are views showing the 
principles of the method according to the sec- 
ond embodiment; 

FIG. 18 is a cross-sectional view of another 
reflecting film configuration that can be used in 
the method according to the second embodi- 
ment; 

FIGS. 19 through 22 are cross-sectional views 
showing a process of fabricating a thin-film tran- 
sistor according to the present invention; 
FIGS. 23 through 25 are cross-sectional views 
showing a process of fabricating a solar cell 
according to the present invention; 
FIGS. 26 through 29 are cross-sectional views 
showing a process of fabricating a bipolar tran- 
sistor according to the present invention; and 
FIGS. 30 through 33 are views showing cross- 
sectional shapes of thin semiconductor films and 
semiconductor crystals in the methods accord* 
ing to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIGS. 3 through 8 show a method of forming a 
semiconductor crystal according to a first embodi- 
ment of the present invention. 

First, an example of the method according to 
the first embodiment will be described below with 
reference to FIGS. 3 through 6. As shown in FIG. 3, 
which is a transverse cross-sectional view, a thin 



semiconductor film 12 comprising a polysilicon film 
having a thickness, of 100 nm was deposited on a 
base 10 of glass by the usual CVD process. The 
thin semiconductor film 12 had a grain diameter of 

5 about 30 nm as confirmed by TEM observations. 
Then, the thin semiconductor film 12 was pro- 
cessed into a plurality of rectangular shapes each 
having a width of 10 urn and a length of 40 urn by 
photolithography and dry etching. Each of the rec- 

10 tangular shapes of the thin semiconductor film 12 
had edges 14 along its longitudinal direction. 

Then, a laser beam emitted from an energy 
source comprising an XeCI excimer laser having a 
wavelength of 308 nm and a pulse duration of 30 

ts nm was applied to the rectangular shapes of the 
thin semiconductor film 12 including their edges 14 
in vacuum at normal temperature. The energy of 
the applied laser beam was 350 mJ/cm 2 . The rec- 
tangular shapes of the thin semiconductor film 12 

20 were completely melted by the applied laser beam. 
When the application of the laser beam was stop- 
ped t each of the rectangular shapes of the thin 
semiconductor film 12 was solidified into a semi- 
conductor crystal 20 as shown in FIG. 4, which is a 

25 transverse cross-sectional view. 

As shown in FIG. 4, the semiconductor crystal 
20 had a transverse cross-sectional shape different 
from that of the thin semiconductor film 12. FIG. 5 
shows in plan the thin semiconductor film 12 in- 

30 dicated by the dotted lines, and the semiconductor 
crystal 20 indicated by the solid lines. The semi- 
conductor crystal 20 had a width of about 3 urn 
which is smaller than the width (10 urn) of the 
rectangular shape of the thin semiconductor film 

35 12, and a thickness of 270 nm at maximum which 
is larger than the thickness (100 nm) of the thin 
semiconductor film 12. SEM observations of the 
semiconductor crystal 20 indicated that, as shown 
in FIG. 6, which is an enlarged fragmentary plan 

40 view, a domain of two rows of regularly arranged 
silicon crystal grains 20A, 20B each having a large 
grain size of about 1.5 urn x 0.5 urn was formed in 
the semiconductor crystal 20. It was confirmed by 
an electron channeling image analysis that the sili- 

45 con crystal grains 20A, 20B are a single crystal. 

The reasons why the large semiconductor cry- 
stal was formed will be described below with refer- 
ence to FIGS. 7 and 8. 

The thin semiconductor film 12 before it is 

so melted is indicated by the dotted lines in FIG. 7. 
When the thin semiconductor film 12 including its 
edges H starts being melted completely, the thin 
semiconductor film 12 is beaded upwardly progres- 
sively from its edges 14 in a direction perpendicu- 

55 larly to the edges 14, as indicated by the solid 
lines in FIG. 7, due to the wettability ol the base 10 
with respect to the thin semiconductor film 12 
because the thin semiconductor film 12 and the 



base . j are made of different materials. 

When the thin semiconductor film 12 is beaded 
upwardly in its entirety, the area of contact be- 
tween the thin semiconductor film 12 and the base 
10 is reduced as shown in FIG. 8, reducing heat 
transfer from the thin semiconductor film 12 to the 
base 10. As a result, the penod of time in which 
edge regions 14A of the thin semiconductor film 12 
are melted is increased. Since the thin semicon- 
ductor film 12 starts being beaded upwardly from 
the edges 14, the thickness of the edge regions 
14A is increased, developing a heat pool in the 
edges regions 14 A. The thtn semiconductor film 12 
is less likely to be beaded upwardly in its central 
region 16. and hence the central region 16 remains 
thinner than the edge regions 14 A. Greater heat 
transfer from the central region 16 to the base 10 
causes the central region 16 to be cooled and 
solidified more quickly than the edge region 14A. 
As a consequence, since the temperature of the 
central region 16 is lower and the temperature of 
the edge regions 14A is higher, a temperature 
gradient is produced in the thin semiconductor film 
12 transversely in the direction perpendicular to the 
edges 14. Regular crystal growth thus takes place 
from the central region 16 toward the edge regions 
14A, resulting in a crystal of large grain size. 

FIGS. 9 through 17 show a method of forming 
a semiconductor crystal according to a second 
embodiment of the present invention. 

First, an example of the method according to 
the second embodiment will be described below 
with reference to FIGS. 9 through 10. As shown in 
FIG. 9, a thin semiconductor film 12 comprising a 
polysilicon film having a thickness of 100 nm was 
deposited on a base 10 of glass by the usual CVO 
process. Then, the thin semiconductor film 12 was 
processed into a rectangular shape by photolithog- 
raphy and dry etching. The rectangular thin semi- 
conductor film 12 had edges 14 along its longitudi- 
nal direction. 

Thereafter, a material which is highly resistant 
to heat and can well reflect light, such as molyb- 
denum, tungsten or the like, was deposited on the 
thin semiconductor film 12 by CVD, after which an 
array of reflecting films 18 was formed of the 
deposited material by photolithography and dry 
etching. Each of the reflecting films 18 was of a 
substantially square shape, as shown in FIG. 9, 
FIG. 10 is a cross-sectional view taken along line 
X-X of FIG. 9. 

The reflecting films 18 should preferably be 
disposed at constant intervals along a longitudinal 
central line on the rectangular thin semiconductor 
film 12. Each of the reflecting films 18 has a 
maximum dimension L (FIG. 9) which is preferably 
in the range of from 10 nm to 10 urn. The reflect- 
ing films 18 should preferably have a melting point 
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higher than the melting point of the thin semicon- 
ductor film 12, and should preferably be capable of 
much of the energy applied thereto. Molybdenum 
and tungsten have respective melting points of 
5 2610 ■ C and 3387 * C If the thin semiconductor film 
12 is made of polysilicon, then its melting point is 
1412-C. 

Thereafter, a laser beam emitted from an en- 
ergy source comprising an XeCI excimer laser hav- 

io ing a wavelength of 308 nm and a pulse duration of 
30 nm was applied to the rectangular thin semicon- 
ductor film 12 including their edges 14 and the 
reflecting films 18 in vacuum at normal tempera- 
ture. The portions of the thin semiconductor film 12 

is which include the edges 14 and are not covered 
with the reflecting films 18 were completely melted 
by the applied laser beam. The portions of the thin 
semiconductor film 12 which are not covered with 
the reflecting films 18 were not completely melted. 

20 When the application of the laser beam was stop- 
ped, the thin semiconductor film 12 was solidified 
into a semiconductor crystal. 

The reasons why the semiconductor crystal of 
large size was formed will be described below with 

25 reference to FIGS. 11 through 17. FIG. 11 is a 
cross-sectional view of the thin semiconductor film 
12 before it is melted, taken along a line per- 
pendicular to the edges 14. FIG. 12 is a fragmen- 
tary plan view of the thin semiconductor film 12 

30 before it is melted. When the portions of the thin 
semiconductor film 12 which include its edges 14 
and are not covered with the reflecting films 18 
starts being melted, the thin semiconductor film 12 
is beaded upwardly progressively from its edges 

as 14 in a direction perpendicularly to the edges 14, 
as indicated by the cross-sectional view of FIG. 13 
and the fragmentary plan view of FIG. 14, due to 
the wettability of the base 10 with respect to the 
thin semiconductor film 12 because the thin semi- 

40 conductor film 12 and the base 10 are made of 
different materials. 

When the thin semiconductor film 12 is beaded 
upwardly in its entirety, the area of contact be- 
tween the thin semiconductor film 12 and the base 

45 10 is reduced as shown in FIGS. 13 and 14, 
reducing heat transfer from the thin semiconductor 
film 12 to the base 10. As a result, the period of 
time in which edge regions 14A of the thin semi- 
conductor film 12 are melted is increased. Since 

so the thin semiconductor film 12 starts being beaded 
upwardly from the edges 14, the thickness of the 
edge regions 14A is increased, developing a heat 
pool in the edges regions 14A. The thin semicon- 
ductor film 12 is less likely to be beaded upwardly 

55 in its central region 16, and hence the central 
region 16 remains thinner than the edge regions 
14 A. 
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The reflecting films 18 covering portions of the 
central region 16 of the thin semiconductor film 12 
reflect the applied laser beam. Therefore, the cen- 
tral region 1 6 experiences a lower temperature rise 
than the portions of the thin semiconductor film 12 
which are not covered with the reflecting films 18, 
and hence is not completely melted. Thus, the 
portions of the thin semiconductor film 12 which 
are not covered with the reflecting films 18 serve 
as regions where the nucleus of a crystal is 
formed. 

Heat transfer from the central region 16, par- 
ticularly the portions of the thin semiconductor film 
12 which are covered with the reflecting films 18, 
to the base 10 causes the central region 16 to be 
cooled and solidified more quickly than the edge 
region 14A. As a consequence, since the tempera- 
ture of the portions of the thin semiconductor film 
12 which are covered with the reflecting films 18 is 
lower and the temperature of the edge regions 14A 
is higher, a temperature gradient is produced in the 
thin semiconductor film 12 transversely in the di- 
rection perpendicular to the edges 14. Regular 
crystal growth thus takes place from the portions of 
the thin semiconductor film 12 which are covered 
with the reflecting films 18 toward the edge regions 
14A, resulting in a semiconductor crystal 20 of 
large grain size. FIG. 15 is a cross-sectional view 
showing the semiconductor crystal 20, taken along 
a line perpendicular to the edges of the thin semi- 
conductor film. FIG. 16 is a fragmentary plan view 
of the semiconductor crystal 20. Crystal grain 
boundaries are indicated by broken lines in FIGS. 
15 and 16. 

A periodic temperature distribution as shown in 
FIG. 17 is developed in the thin semiconductor film 
12 in its longitudinal direction which is parallel to 
the edges thereof. The temperature distribution in- 
cludes lower temperatures, indicated by downward 
curves, which correspond to the portions of the thin 
semiconductor film 12 which are covered with the 
reflecting films 18. Therefore, regular crystal 
growth occurs parallel to the edges from the por- 
tions of the thin semiconductor film which are cov- 
ered with the reflecting films 18. The portions of 
the thin semiconductor film 12 which are covered 
with the reflecting films 18 serve as crystal nuclei 
from which there starts crystal growth controlled in 
the transverse direction of the thin semiconductor 
film perpendicular to the edges and also in the 
longitudinal direction thereof parallel to the edges, 
resulting in a constant distribution of crystal grain 
sizes. 

FIG. 18 is a cross-sectional view of a two-layer 
reflecting film that is composed of a first thin film 
18A of Si02 disposed on the thin semiconductor 
film 12 and a second thin film 18B of aluminum 
disposed . on the first thin film 18A. The, second thin 



film 18B should preferably be capable of reflecting 
much of the energy applied thereto. The first thin 
film 18A should preferably have a melting point 
higher than the melting po.nl j» the thin semicon- 

s ductor film. If the first thin film 18A is made of 
S1O2, then its melting point is 1600 *C. With the 
two-layer reflecting film, the first thin film 18A can 
suppress entry of impurities from the reflecting film 
into the thin semiconductor film when the thin 

ro semiconductor film is heated. 

Semiconductor devices made of the semicon- 
ductor crystal formed according to the method of 
the present invention, and processes of fabricating 
such semiconductor devices will be described be- 

15 low. 

FIGS. 19 through 22 show a process of 
fabricating a thin-film transistor as a semiconductor 
device according to the present invention. As 
shown in FIG. 19. a semiconductor crystal 20 is 

20 formed on a base 10 of glass from a thin semicon- 
ductor film of polysilicon containing a p-type impu- 
rity according to the method of the present inven- 
tion. The semiconductor crystal 20 comprises two 
regular rows of crystal grains 20A, 20B with a grain 

25 boundary 22 therebetween. After reflecting films, if 
any. are removed, one of the rows, e.g.. the row of 
crystal grains 20B, is etched away, leaving the 
other row of crystal grains 20 A, as shown in FIG. 
20. In this manner, individual crystals from which 

30 semiconductor devices are to be fabricated contain 
no grain boundaries, and hence the fabricated 
semiconductor devices have a high performance 
capability. 

Then, a gate region 28 (see FIG. 21) com- 
as posed of an oxide film 24 and a polysilicon film 26 
is formed on the semiconductor crystal grains 20A 
according to a conventional process. Thereafter, 
ions are introduced into the semiconductor crystal 
grains 20A by ion implantation thereby to form n- 
40 type source and drain regions 30, on which elec- 
trodes 32 are subsequently formed as shown in 
FIG. 22. 

As a consequence, a semiconductor device, 
specifically a thin-film transistor, free of any crystal 

45 grain boundaries in its crystal is fabricated. The 
grain diameter of the crystal ot the semiconductor 
device may range from 0.2 urn to 10 um, and is 
specifically 1.5 urn. Source and drain regions of p- 
type may be formed using a thin semiconductor 

so film containing an n-type tmpurity. 

FIGS. 23 through 25 show a process of 
fabricating a solar cell as a semiconductor device 
according to the present invention. As shown in 
FIG. 23, a semiconductor crystal 20 is formed on a 

55 base 10 of glass from a thin semiconductor film of 
polysilicon containing an n-type impurity according 
to the method of the present invention. The semi- 
conductor crystal 20 comprises two regular rows of 
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crystal grains 20A t 208 with a grain boundary 22 
therebetween. 

After reflecting films, if any, are removed, a 
mask 40 is placed over one of the rows, e.g., the 
row of crystal grains 20 A, and p-type ions are 
introduced into the other row of crystal grains 20B, 
forming a p-n junction, as shown in FIG. 24. Then, 
the mask 40 is removed, and electrodes 32 are 
formed on the respective crystal grains 20A t 20B, 
as shown in FIG. 25. 

The fabricated semiconductor device, specifi- 
cally a solar cell, has a crystal grain diameter 
which may range from 0.2 urn to 10 urn, and is 
specifically 1.5 urn A p-n junction may be formed 
by introducing n-type ions into a thin semiconduc- 
tor film containing a p-type impurity. One of the 
rows of crystal grains 20 A, 20B may be etched 
away, and a p-n junction may be formed in the 
remaining row of crystal grains. Consequently, a 
semiconductor device, specifically a solar cell, free 
of any crystal grain boundaries in its crystal is 
fabricated. 

FIGS. 26 through 29 illustrate a process of 
fabricating a bipolar transistor as a semiconductor 
device according to the present invention. As 
shown in FIG. 26, a semiconductor crystal 20 is 
formed on a base 10 of glass from a thin semicon- 
ductor film of polysilicon containing an n-type im- 
purity according to the method of the present in- 
vention. The semiconductor crystal 20 comprises 
two regular rows of crystal grains 20A, 20B with a 
grain boundary 22 therebetween. 

After reflecting films, if any, are removed, p- 
type ions are introduced into only one of the rows, 
e.g., the row of crystal grains 20A, forming a base 
region 52 as shown in FIG. 27. The other row of 
crystal grains 20B serves as a collector region 50. 

Then, n-type ions are introduced into a portion 
of the row of crystal grains 20A which have been 
doped with p-type ions, forming an emitter region 
54 therein, as shown in FIG. 28. Thereafter, elec- 
trodes 32 are formed on the collector region 50, 
the base region 52, and the emitter region 54, 
respectively, as illustrated in FIG. 29. 

The fabricated semiconductor device, specifi- 
cally an npn bipolar transistor, has a crystal grain 
diameter which may range from 0.2 urn to 10 um, 
and is specifically 1.5 urn. A pnp bipolar transistor 
may be formed using a thin semiconductor film 
containing a p-type impurity. An npn or pnp bipolar 
transistor may be fabricated in only one of the rows 
of crystal grains 20A, 20B. Consequently, a semi- 
conductor device, specifically a bipolar transistor, 
free of any crystal grain boundaries in its crystal is 
fabricated. 

The various conditions described in the above 
examples of the methods according to the present 
invention are given by way of illustrative example 



only, and may be modified. The semiconductor 
devices fabricated of semiconductor crystals 
formed by the methods of the present invention are 
not limited to the illustrated structures, but may 
5 also be modified. The beam energy may be ap- 
plied as pulses to the thin semiconductor film for a 
short period of time, or may be applied continu- 
ously to varying positions on the thin semiconduc- 
tor film. 

10 The base may comprise a substrate with no 

heat resistance such as glass, plastic, or the like, 
or an SiCk film formed on a substrate of silicon or 
the like, or a ceramic base. The words "a substrate 
no heat resistance" mean a substrate which is 

75 warped or twisted when a semiconductor device is 
fabricated by a fabrication process at temperatures 
in excess of 600 # C. The thin semiconductor film 
may be made of polysilicon and formed by the 
CVD process, for example. 

20 The thin semiconductor film with edges may 
be of a rectangular or square shape having four 
edges, a web shape having two opposite edges, or 
a planar shape having one edge, depending on the 
characteristics of the semiconductor device that is 

25 to be fabricated of the semiconductor crystal. 

If the thin semiconductor film is of a web shape 
with two opposite edges, then it is formed into a 
semiconductor crystal as shown in FIGS. 30 and 
31, which are enlarged fragmentary cross-sectional 

30 and plan views, respectively. If the thin semicon- 
ductor film is of a planar shape with one edge, then 
it is formed into a semiconductor crystal as shown 
in FIGS. 32 and 33, which are enlarged fragmen- 
tary cross-sectional and plan views, respectively. In 

35 FIGS. 30 through 33, the thin semiconductor films 
include regions 12A which are either not crystal- 
lized after the application of the beam energy or 
not exposed to the beam energy. The edges of the 
thin semiconductor films are not limited to straight 

40 edges. 

Although certain preferred embodiments of the 
present invention have been shown and described 
in detail, it should be understood that various 
changes and modifications may be made therein 

45 without departing from the scope of the appended 
claims. 

Claims 

so 1. A method of forming a semiconductor crystal, 
comprising the steps of: 

forming, on a base, a semiconductor film 
of a material different from the material of the 
base, said semiconductor film having an edge; 

55 applying an energy to said semiconductor 

film thereby to melt the semiconductor film 
including said edge for thereby beading said 
edge upwardly; and 
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solidifying the melted semiconductor film 
including the edge to recrystallize the semi- 
conductor film. 

2. A method according to claim 1, wherein said 
semiconductor film has a thickness ranging 
from 3 nm to 10 urn. 

3. A method according to claim 2, wherein said 
semiconductor film is made of silicon. 

4. A method according to claim 1, wherein said 
energy is a light energy. 

5. A method according to claim 1, wherein said 
base has a melting point of 800 * C or lower. 

S, A method of forming a semiconductor crystal, 
comprising the steps of: 

forming, on a base, a semiconductor film 
of a material different from the material of the 
base, said semiconductor film having an edge; 

forming a reflecting film on said semicon- 
ductor film; 

applying an energy to said semiconductor 
film thereby to melt the semiconductor film 
including said edge for thereby beading said 
edge upwardly; and 

solidifying the mefced semiconductor film 
including the edge to recrystallize the semi- 
conductor film. 

7. A method according to claim 6, wherein said 
semiconductor film is recrystallized from a po- 
sition in which said reflecting film is formed. 

8. A method according to claim 7, wherein said 
semiconductor film has a thickness ranging 
from 3 nm to 10 urn. 

9. A method according to claim 8, wherein said 
semiconductor film is made of silicon. 
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14. A method according to claim 12, wherein said 
reflecting film comprises a plurality of reflect- 
ing films spaced at regular intervals. 

15. A semiconductor device fabricated of a semi- 
conductor crystal formed by a method com- 
prising the steps of; 

forming, on a base, a semiconductor film 
of a material different from the material of the 
base, said semiconductor film having an edge; 

applying an energy to said semiconductor 
film thereby to melt the semiconductor film 
including said edge for thereby beading said 
edge upwardly; and 

solidifying the melted semiconductor film 
including the edge to recrystallize the same. 

16. A semiconductor device fabricated of a semi- 
conductor crystal formed by a method com- 
prising the steps of: 

forming, on a base, a semiconductor film 
of a material different from the material of the 
base, said semiconductor film having an edge; 

forming a reflecting film on said semicon- 
ductor film; 

applying an energy to said semiconductor 
film thereby to melt the semiconductor film 
including said edge for thereby beading said 
edge upwardfy; and 

solidifying the melted semiconductor film 
including the edge to recrystallize the same. 

17. A semiconductor device according to claim 16, 
wherein said reflecting film comprises a plural- 
ity of reflecting films spaced at regular inter- 
vals. 



4C 



10- A method according to claim 7, wherein said 

energy is a light energy. 45 

11. A method according to claim 7, wherein said 
base has a melting point of 800 • C or lower. 

12. A method according to claim 7, wherein aid so 
reflecting film has a melting point higher than 

the melting point of said semiconductor film. 

13. A method according to claim 12, further com- 
prising the step of iorming a film having a 5$ 
melting point higher than the melting point of 

said semiconductor film, between said semi- 
conductor film and said reflecting film. 
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